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In the previous paper' we defined and found a set of thermodynamic functions for a very simple steady-state membrane model that permitted molecular transport only. The present paper extends this work to an equally simple model that includes heat as well as molecular transport. We use the same notation' where applicable.
The Model.-A system (membrane) contains B independent and equivalent units for transport, and a unit consists of a single site between two infinite, equilibrium baths, A and B. A site may be empty, or occupied by one molecule of the diffusing species. A molecule on a site may be in one of three nondegenerate energy levels. A molecule in a bath is always in the ground state (assume, for simplicity, that the first excited level is too high to be important), and this state is chosen as the zero of energy. The baths contain solvent as well as the diffusing species. The solvent is assumed to have practically continuous energy levels so that jumps in energy of molecules on sites can always be coupled to reverse jumps in one bath or the other (conservation of energy). The allowed transitions and the energy levels are shown in Figure 1 . The transitions i e and i c' may be coupled with either bath, as indicated by the pairs of arrows. Figure 2 shows the four possible states for each unit. ably the simplest possible assignment consistent with the attainment of thermodynamic equilibrium when XA = XB and TA = TB. The above is of course a quite simple and arbitrary model. It is just complicated enough to show the basic properties of interest. But even this model leads to quite formidable algebra in the calculation of thermodynamic functions.
Properties of the Model.-Equation (V-2) (the prefix V refers to part VI), as it stands, applies to this model. On putting bpi/at = 0 in the set of equations 
We shall omit the details of the very long but routine calculation of the i's, and simply state the results. The following simplifications in notation will be introduced: The above remarks suggest a digression on the conventional irreversible thermodynamics of this system (membrane + two baths). Near equilibrium, equations (6) and (7) (12) Suppose we define steady-state "temperatures" T12 and T23 based on the energy level population ratios X2/Xl and X3/X2, as follows: X2/X1 (GA + GB)/2 e ./kTl2 (22) X3=X2 (GA' + GB')/2 e-/ AkTa. Equation (18) 
where 5 is defined in equation (26) 
